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(54) DIGITAL CAMERA 
(57)Abstract: 

PROBLEM TO BE SOLVED: To display the live view 
image of suitable quality on an LCD display. 
SOLUTION: Between a photographing lens 301 and a 
CCD 303, a first optical low-pass filter(LPF) 307 making 
the Nyquist frequency fN a cutoff frequency and a 
second optical LPF 308 with cutoff frequency fT (<fN) 
are anranged. The second optical LPF 308 can be 
retracted outside in optical path. One part of pixel data of 
the live view image picked up by the CCD 303 is thinned 
by a data thinning part 201d, transferred to a VRAM 210 
and displayed on the monitor of an LCD display part 10. 
At the time of picking up the live view image, the second 
optical LPF 308 is set on the optical path and the soft 
tone image of a little high frequency component is 
fetched. By optically making the picture quality of the live view image soft in tone, the adverse 
influence caused by thinning upon image flattening is reduced and the monitor image of 
suitable picture quality is displayed. 
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-Cfc^o B3t^PaK3ta2 0 1 ctt. i^J?>ffl»<^B*^ 
^Tv [Ev] 2i5^£$ixyhr-://u^^L. ®aW^ 
20 1 blci5«^{^o^5$co4gj^)gmic:S'^tr(0 

v) , 1/12 8 (#) ) lc^D«t9:^^^^. B3t^ra!a: 
^«fB2 0 1 cii;i<oB3t^PflT v-cftfi^SnfcPj^JcS 

»:<?DlilS^lcov NT t f^«l-»3^(*to§q ^ ^ OipJ^ i: - CO 
*i]:£ie*icS^<B*i^raTvcogE|g«i3a«rtT5p i^ilT 

t B)t^Ffl T V (D^^'&t ^SSS ICII 19 3S U T ^ ^Ffl 
jBiS«J;:B«)?fcB3t^raT v SrK^-T^. 
[0 0 6 1 1 Mi-> *f*:MtS)g?J2 0 1 II. ^-r^K'^- 

S^^ie^iSife^rLCDS^SiSi oi;i^^-r^fca6. li 
^7"-i?OF5?ltteS^tT57'-i$'rfl?lt«e2 0 1 d$r 

>fyw^y>'^/*!i3®j|rtT5:7^;i.^gB2o 1 etmrnm^ 

Sr^^-r -SieSM^^^a 2 0 1 f ^ Sr{i;t. 7« ^ i; :^ 

- K 1 7 (Class ttfcH^S: L C D^^lflS 1 0 icS^-f 
5:^^^), S4iS«Sr^^-r5S^lifl^^^»2 0 1 g* 

[006 21 x-i$'F^?ltg52 0 1 dll. 
IdifeVNTH. 2 0 9;!i*6S8^ttl$nS^^:/ 

m?|#OOVRAM2 1 0ICtei^U-C^:=.^^^fflO7 

VNTIl. S^litfe^figa52 0 1 g;6^62lffi^?ixSli^7' 

- ^ S: 7 tf :x -Htl i: [^»<o:^&-CM5l # oo V R 

AM 2 1 oicea^Lrs^^^fflcoissiittSr^js-r 

[0 0 6 31 P'>fy^^giS2 0 1 e II. "f^J^^vy^iJV^ 
ic J; r) fB«-r-<#iB«(^ifiiiaj6fie5>S:«jE LrttfRlcii 
'f-^piKt7)^iE^fTPo ia@lill^^^2 0i fll. :7 
^^/W^«&2 0 1 e •e>^-</Vt5' y ^^i5^«!.S2!>5fft>nfcaj^ 
mm^2^7tT^CTWSk. v>7-rv:^-^ft;^(0J PEG 

(Joint Photographic Coding Experts Group) i^r^lC 
J:5gf5£<^B£ffi^S$:JSUTffifig^^5g;^>r:y^l 2T 
^:£Sn3tJEffi^KC0EEfiS®»(^iJ«x-^ 

[0 0 6 41 n^m^^^n2 0 1 g II. 

;j57-K1 Z^O^bS^y'-^irSg^WLTLCDS^asi 

\z^m^fiitmmt^^'^m<oy^M (=o. 55) -c 

y^iE^^ti-CVN^co-C. wCO|ESlj»$r*<0**LCD 
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7«S: (=0. 4 5) h<o 
1 0 0 6 5 1 $ioT. *(z^©jffliifft 2 0 1 les^- K 

t . «J^|g^mi-lj«^ ^ »; 2 0 9 ic:^ «9 i2.*h.fcliffe 
T-^\c^vxy^/i^^U2 0 1 e -ctiSisttjEcoiiti^af 
aSrSLfcS. S5«li«4fi&a2 0 1 f 

[0066] *^*®J^BI85 2 0 1 It. K«c 

S^B«ifiga2 0 1 gT^OUftf'-iJ^SrWgL 

?ltgC2 0 1 d$^^^LrVRAM2 1 OJCgi^LriE^ 
H«<0 L C Dm^U 1 0 ^(OS*S^«r^T* 9 o 
[00 6 71 IJCIC, fiy^/UiJ ^ 7 1 cOia®:^- V{Z^ 

[0 0 6 8] mmrnn. ^tLx\f^-y7^>y^ 

^0 tf^— :7T'r ^^^^s^-^3v^T^l. ccd3 0 3(d 
[0 0 6 9] *-f. smmTytmmm (? cev] . 

1/12 Sm) (#2) . 7=0, 4 5(D 

mi oo4*tt(D) (#4) o MV^ 

)t^nwN-;^7-f /w^ 3 0 87&5irs/ htfcSlcK^^ 
n (# 6) . 1Etca9l€S|S2 0 1 a \cXr)^^W^t^tk 

m^ti (#8) . r(D^^tti^g^lcs^v^r■7>!'^x-i. 

(#10) o **5> *flJC0fi«^^ICflCCD3 0 3(Cct 

3 0 1 n^ib^^^titz^nmMMULm^cfSii&^iv^, 

[0 0 7 01 j^v^r. CCD3 0 3(DBytf>mi^^tl 

(#12). m^(D&it^m (T v = l/l 2 8 

(e?) ) t)m^i-^t (#14-CYES) . CCD3 0 

svwtiSi^titzmm^tm^ia^ti (# 1 6) . 

mmmKS 1 1 . A/DgElfeS2 O 5~7ttjE|HlB2 o 

s\zx^m^(r>m^^mt>nf^t>tifzi^ (#i s) . m 

^^^y 2 0 9lc|StS^?ix^ (#2 0) o m^^'t}) 2 
0 9icieig$nfciii«f'-t?fi:. ii[*>lc, *:fl2*Ma2 
0 IClSH^ffl^n, y'-^ra§ltSe2 0 1 d"C-|[?Oil 
^x-^;^5^?l?^)^^^ooVRAM2 1 OtdgiS^n-CL 
CD^^Ul 0\z^^^m7ri^ti^ (#2 2) o 



[0 0 7 1] wCOi:#co|gtfe®tfcW:*^n-/^;^7^/w 
^308 IC ^'h sJ-^HKS f TJEi±<0«J6S^5> 
y h Snrv^-Sc^-C. f^-i?Pfl?ltg52 0 1 d "C- 

mtt^±^<^t>^Zt\tt^<. VRAM2 10lcei^ 

[0 0 7 2] iBgV^-C. »lfelII|c7)jSffix-^7)5»l±i*n 
(#2 4) . ClCOJ^fix-i^'tcS-^V^rg^t^PflT 

aiE^i^^^d^wj^tLS (#2 6) o jwg-r~i5^ii. a 

«H««r9®<^>^n5/^B(l)~B(9)lC»SiJL (013 
#fi^.) . ^^^y^Bir) (r = l, 2, -9) SIC, 
•tCOXn5/rJ^B(r)lC^^ix5G (i^) C0fe^5^OB^ 
^--^Oip^fiiB v(r)Sr»UiL3t*>Ot?fc5o 

9ffl(DjWSr-i?Bva)'-Bv(9)^^nm@TS 
(0/N>r U^/KDB^fiBVH^^r^a — U^/K068ffiB VL,h 

[0 0 7 3] m^mmt>±i^m^m^r€^ti\ ^i-^ 
^m^\t. B^mN\Tvii^?FmjEtmwi^ti (#2 6-e 

NO) . ms^m^(Dmm^^m\^Jt^cxm^m^Tv^ 

lapg^SLT (#2 8) . HS. B*^raTv<DSS 

Sr^J^i-'5^<:^x>;/X#8i;i]||So -f-^t)-^. WtVm 

m^\t. B^^pflTv [Ev) t)n^^h^\^^m\cm^^ti 

X. :^7^5/X# 8ICMS« 
[0 0 7 4] ^LT. .yX# 8'-# 2 4CD/W-XSr 
^^OiSL. B^t^PflT v;55aiEffi|cS;t^ftt6^ (#2 
6-eYES) . JBcll^r. i^-r^;/^>J?i5'V9d5i|^J¥L$ 
ti. Si::^^iyf-t^:^>'{ctj:oitt^t-f>mm^ri (# 
3 0) . S 1 iy'f't>:ty\cfj:<>X\^'^fj:t^orzh (# 
3 0-eNO) . ;^TiyX# 8ic^l9, y><:f\^=^—miSi 
(Om^^mtfJ:^ (;:^7^5/X#8~#3 0(^/W-X) o 
S 1 tyf-75>:^Vlc/j!ori/>n« (# 3 Oi?Y 

Es) . sa. sjm95 2o 1 a\c^^m^i^m^tmm 

^fi (#3 2) . Sl;:c:otfeajK*^cs<3v^■t^^7^x 
- A u 3 0 1 Srl^Sji-S ;i ^ I;: J; 0 «6.;SgiadstTt> 

n5 (# 3 4) o 
[0 0 7 5] CCD3 0 3-CI1. 1/3 0 (b) SIC7 

fa;^7^>;/>^# 8'-# 3 OO^Q.Sd^tr^'Jr^Pti. B^t^P^BT 
V b 1 ^-f oii;^^ L < ««^> LT fzi. - 

r v^^OfS l^^lcB^t^W T v (ommtf^fyti 5o 

;^7^yX# 8--# 2 8 0/U-y^SlC<t'9B)t^ 
MTv (Ev) ;&5MSfWicl/^^?v^^ilc^H§*L, 1/3 0 
(») X*)^&<ti:^tt^n. >^7^yX#2 2-e(OB3fe 
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1 lrt<^AGClHlB3 0 7 b(oy-f vaSd^i^ixSo 
[0 0 7 6Jg^V^T. i^^yi5^^^^:y9t^±^L^i^. 
S2^^ yf't^yt'^\Ctj:^ftf>^^^t*m^\\:^tl (#3 
6) . S 2;^>f y^d5;*-v|c/j:oTi^>id^o;fef> (#3 
6^NO) . ::^Ty:/n8\cmOs 

(:^'ry:fn8--n 3 6(0/u-y) , S2;^ 

ffi-CS 2;^>r (#3 6-CYES) . 

3 8) . m^om^mmTvt^^^^nitm (#4 
0) . ?imm (*^) ?55fif/^i:>ns {#4 2) « 

[0 0 7 7] rtoajK-Ctt. 3t^pw^>^7-fyi'^'3 0 
8 7)5)t#L^lCaIaK$tv. )t^nwN*>^ ^/^^ 3 0 7 

[0 0 7 81 "^LT. ^;t(^®3t^rflT vd5Si§L. U 
ittmi-^^t (#44-CYES) . CCD3O3;0^b 

m^m^tm^m^fi (#4 6) . m^^mmm i 

1. A/D^^2 0 5'-yMiE[H]K2 0 8fCj:t)^5t 
(^)l!ffeA[iS;d5ft/^t>n^ (#4 8) o U^f^X. E»S« 

^^gB2 0 1 f ^^@im<om%<om^f-^i^^^fi 

(#50) . r(Olj^-r-^ft^^y:3^-Kl 71^^21 
^tirmiij^Ol2^;5Stt/^t>4X'5 (#5 2) o 

[0 0 7 9] ±l2coJ;9lc, 7-r:/i^^-iB^<^S«^ 
|C«X-A-^^nu:/X3 0 1 i:CCD3 0 3tcOWtC 

[0080] /jj*5. ±ffi^JficDjgfgT?tt;<7 V V icy mi 

%,(r>%fiih%^'CL-/<:^y ^ 3 0 7 ^)t^p~/^;^ 
7>f 3 0 8 tSrX— A-v^ D 0 1 ihCCD 

3 0 3 t(DW^r§)|j|R^■t6<):5(-l'•Cv^yt^^ 0 7, 
(2l8lCjottS3t^¥^n-/>';^>^^yV^ 3 0 8(Cft;tr#:^. 

/^^m^^l^w^(D-ct5y:7 yy ^)\^^^yyYyic 

[0 0 8 1] %tz,s m \ 6(C^*t<t i'l-^fe^nw^T^y^ 

^/v^3 0 8&U57^/w^^©ffl3 0 9^ts:^^?:^v^•c. 

^^>^eii.--H«<^i5*^^0X— AN'^n l^VX3 0 1 

So 



[00821 017, 018 rt:. X— A-^^^ n u:xX3 
0 1 (Olkimm^^ D y^:f\f:i.-m9i(D^^^^7^i: 

^u<'ti>m^(owts^mm(oyo-^^-hvh^o m 

17.01 8c07n— f'-y— hit, 014. 015 

LfctiCO-c. 0i7tt. 01 4(c:ioV^-c;^Tyy#6Sr 
e^^L. ixT'tt 1 0cof*9^$ry7 h:7;^~:;&;^lcjB 
^^a5-t-5ct9lCLfct>(^)'Cfc!?\ 018tt. 015IC 
^oV^T:^7'5'7'# 3 SSr^^Lyttco-T^feSo 
[0 0 8 3] *lllig?gffi'Cri*f^nw?>^>'^/w^ 3 0 
8RXJ^y^J\^^mWiU3 0 9im\fX\^^fj:V^(DV. 01 
4, 01 SO^a-^^-h^rS^-rSlcS^*?. 
n-/<;^7-f/V'^ 3 0 Scoi^iSUcBB'tS^aa (ys'r y'f 
#6, #3 8) i^l^^L. ^^ry^K'^-UllfO^::^^?^^ 
^lC4SitSSIti^^(DX-A-T^ n 1^>^X3 0 1 CO^.^ig 

[0084] 017, 01 8<0:7n-^^— 

p uyX3 0 1 (T^fy iir—i3y>^m.^<n%i^^%\%^ ^ 
x»^;^r:y7'^-^tcJ:!9X-A-x'^DU>X3 0 

AN) 

[0 0 8 5] 

X. %^^m}LW^^^h<Dm^^n.%'^^^(0%%l. 
\z% 1 p 7 ^ yu^ t r (O^ l(D)ti^ p --'^ 
^^'^/u^?^ ^;<7>;/ Viry'mi%,<r>^^^%2(r>%*^^ 
-y<y^y ^ /i'^ ht'K \ty y Yy:i~:^y^y>(f^^tt^ 
hf^^y^f^^^^Wti^mt^'^m^WLVf. 7^>^tr^ 
-mm^^n^h-^fi^t^yXs y^2<D%'^j^-y<y^y >( 

- ^IS^Ffl?! # ^^OfS^-CSiJ^ ty^^'&J:: t ^ >^ tr - 

[0 0 8 6] *SJ^(7)tfl(C7^yt'^-ll»^J| 
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[011 :^^m\C».i>7'i^^ /i^:^ ^ yo^iEmm-ch^o 
[0 3] :^^m\c^^^y'iy^ /i^^ ?^ y<o±mmvh^o 

[071 )t^^|c:i3lt^)t^nw<;;^:7.f/Ui$^cO§3g^ 
m(Dm 1 <O^lfe?gffi«:^i-^ffi0-Cfc5o 
(081 3t^^lciolt^^^n-^^:^:7^yw^<D§)|ft«l 

[0 91 3t^n-y^;j^7.f/v^<7)>'-fyv^«H4S:^i-0 

[01 01 *«igic«-5f'i^^/v:J??;^7(07'n5/^«^ 
0-CfoSo 

[011] w^;PSlfeT-://KO«ftt«:*^0"efc-5o 
[0121 7MjEx-y;v-O7iKpi4^^'r0i?fe^o 
[0131 Si«>«^!;<o«-li^f^-t5^(OietiffiSSr^i- 
0-efeSo 

[014] iB»^- Klc:iolt-5«i^»mSr^i-7a-^ 

[01 51 ^m'e-v\c:}6\i^mm\m^y^'ty^-'^ 

[01 61 :$:^^{;:^S5xv?^/v;^p^7(^fl&o*lfi^ffi 

[017] E^i![^-K<c*3^ts^&o^li^^^J»s:^'r:7p 

[0181 l5^i^--Kl::*3t:tS<l6.ofijK*J«?^^-r7o 

1 y'i^^J\-:^;^y 

2 0 1 ^«cSiJ»Si5 (7 -< yv^ Sijffli^a) 
2 0 1a SJESB 

2 0 1b mstm'^n 

2 0 1c 

20 1 d 7^-:^ffl5lta 



2 0 1 e 

2 0 1 f SS^lJtg^^^ 

2 0 1 g n±m^±^u 

20 2 FL^J^[H]% 

203 RTC 

204 ^y(^>irmm^» 

2 0 5 A/D^g^ 

2 0 6 ||U-<yl/MHH)K 

2 0 7 WB[B]K 

2 0 8 yMiElElK 

2 0 9 ^ y 

210 VRAM 

211 :^^^y^m 

212 iJ-V\/F 

213 iififfll/F 
3 

3 0 1 ^ D X- A Ix (3t^^a) 

3 0 2 

3 0 3 ccD;^77-^yr•fe>'1^ 
3 0 4 m^^^ 

3 0 5 ^3t-fe>i^ 
3 0 6 uvXi^ibgu 

3 0 7, 3 0 8 )t^n-/^;;^7-<yV^ (^1. »20 

3 0 9 ^w'/WiJ'Kibas (y^^^^^vm^m 

3 1 0 r/^i^'ai^^u-^ 

3 1 1 m^^mM^ 

312 ^^y^P 

4 i/y^/T^^f^ 

5 yyy^y^ 

6 UP;^'^:^^ 

7 DOWN;^^yf^ 

8 ^^y^^v^ 

9 i/^:y^>l^i5'y 

I 0 LCD^^Sis 

II FL^-Kts:;£;^>r 
1 2 jEiffi5pR;£;^>r 

1 3 ^jggjlST- 

1 4 las/S^^- KSS;^'< y f- 

1 5 S 

1 6 i^>{vy^^ 

17 ^^^)i3-Y (letS^©:) 

1 8 y-^/w^ytfa— ^ 
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